• We observe the minimum wave speed from May to July due to the increased pore pressure 4 from the water table fluctuation and the maximum wave speed in September/October.
atmospheric pressure [Niu et al., 2008; Silver et al., 2007] , solid earth tidal [De Fazio X -10 LIU ET AL.: SEASONAL VARIATIONS OF SEISMIC VELOCITY IN THE ME maximum velocity variations induced by temperature could be higher than that caused 186 by water table fluctuations. 187 Determining the magnitude of velocity variation and its most strongly correlated pa-188 rameter can help us understand the dominant mechanisms driving the velocity changes 189 for the ME. In Fig. 3 , we show the correlations between the normalized average δt/t for 190 all station pairs and the normalized precipitation, water table fluctuation, temperature, 191 atmospheric pressure and wind speed in four predefined frequency ranges. The δt/t corre-192 lates most strongly with the normalized water table fluctuation. We use a physical model 193 ( Fig. 4) to explain the observed velocity variations in the following section. Atmospheric 194 pressure, precipitation and wind speed do not show any clear correlation with the δt/t 195 observations. In Fig. 5 , average maximum velocity variations for all station pairs range 196 from 0.02% to 0.05% in different frequency bands, and are similar in magnitude to the 197 changes for Japan and for Merapi volcano. 198 The strong correlation between δt/t and the water table fluctuation could be due to 199 two possible effects. The water table fluctuation can affect the direct hydrological and 200 poroelastic strain, which are related to the direct water loading and water diffusion effect, 201 respectively. The maximum velocity variations due to the direct hydrological elastic or 202 poroelastic strain changes are around 0.04% for the Los Angeles basin [Tsai , 2011] . With 203 similar sedimentary rock types and a few meters fluctuation in the water table, we might 204 expect a similar magnitude of velocity variation for the ME. Direct water loading can 205 affect hydrological strain instantaneously, but water diffusion usually take some time to 206 influence poroelastic strain. Direct water loading increases δv/v through an increase 207 of water saturation at shallow depth while water diffusion increases pore pressure and 208 D R A F T February 3, 2020, 5:32pm D R A F T 
A poroelastic physical model for seismc velocity changes
To facilitate our understanding of the dominant mechanism in the ME, we use a poroelastic physical model to estimate seasonal velocity variations from 2010 to 2018. An approximate time-dependent poroelastic solution from Tsai [2011] is:
D R A F T February 3, 2020, 5:32pm D R A F T Fig. 7 , we compare the variations of noise amplitude and 309 δt/t measurements from January to April and October to December, and observe high 310 similarity between them. We also observe a small increase of δt/t measurements with a 311 large increase of noise amplitude in November (Fig. 7) . In order to investigate propagation properties of noise in the sediments, we explore the 320 relationship between δt/t and interstation distance. The maximum δt/t decreases non-321 linearly with the increasing interstation distance as shown in Fig. 8(A) . Because there 322 are not enough station pairs with the interstation distance from 0 to 15 km, our analysis 323 of the relationship between the δt/t and distance is limited to 15-100 km. Meier et al.
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[2010] also observed that seasonal variations of δt/t became weaker and finally disappeared 325 when the interstation distance is greater than 60 km. They suggested that the vanishing 326 of seasonal variation of δt/t is due to absence of coherent noise in the coda window. At Apr.
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